Impairment of myocardial calcium homeostasis by antibodies against the adenine nucleotide translocator.
The adenine nucleotide translocator (ANT) is an autoantigen in myocarditis and dilated cardiomyopathy. Carrier-specific antibodies impair myocardial energy metabolism and heart function. They cross-react with a myolemmal calcium channel and alter calcium fluxes in isolated myocytes. To test whether antibodies against the ANT can alter calcium homeostasis in intact hearts, guinea pigs were immunized with the carrier protein and their isolated hearts loaded with the intracellular calcium indicator INDO-1. The diastolic and systolic ratios of fluorescence signals at 410 nm and 510 nm (emission wavelengths of the calcium-bound and calcium-free indicator), 'd-s410/510', were measured by excitation at 364 nm. This index of the transient calcium concentration associated with the contraction cycle correlated with the external heart work (EHW) in non-immunized controls. EHW of immunized animals was lower (76 +/- 62 vs 153 +/- 47 mJ/g/min in controls, p < 0.005) and the amplitude of d-s410/510 was elevated (27.6 +/- 4.1% of the average ratio of the whole heart cycle vs 21.7 +/- 1.2% in controls, p < 0.005) and essentially independent of EHW. Isoproterenol stimulation increased EHW in all hearts but d-s410/510 was hightened in control hearts, only. Thus, a disorder between cytosolic calcium transients and work was recorded in hearts from guinea pigs immunized with the ANT. It may contribute to an immunopathic mechanism of heart failure subsequent to myocarditis.